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[Title of the Invention] METHOD OF MANUFACTURING LIQUID

CRYSTAL DISPLAY ELEMENT

[Abstract]

[Purpose] To provide a method of manufacturing a liquid

crystal display element in which it does not take time to

fill a liquid crystal, there is no contamination of the

liquid crystal or injection of dust into the liquid crystal,

and an accurate amount of dropped liquid crystal is not

required.

[Construction] A seal member provided with a liquid

crystal ejection port 5 in advance is arranged in at least

one of two opposing electrode substrates 1 and 2, a

necessary amount or more of liquid crystal 6 is dropped on

the electrode substrate 1, then, the two electrode

substrates are adhered under vacuum, excess liquid crystals

are ejected from the electrode substrates, and a sealing

agent 7 is applied to the electrode substrates.

[Effects] According to the above-mentioned construction,

it is possible to fill and seal the liquid crystal in a

short time and thus there is no contamination of the liquid

crystal or injection of dust into the liquid crystal, and it

is possible to easily manufacture a liquid crystal display

element because an accurate amount of dropped liquid crystal

is not required.



H06-235925.doc - 2 -

[Claims]

[Claim 1] A method of manufacturing a liquid crystal

display element, comprising the steps of:

arranging a sealing member provided with a liquid

crystal ejection port in at least one of two opposing

electrode substrates

;

dropping a necessary amount or more of liquid crystal

in the electrode substrate;

then, adhering and pressing two electrode substrates

under vacuum; and

ejecting excess liquid crystals from the liquid crystal

ejection port.

[Claim 2] The method according to Claim 1, further

comprising the steps of dispersing an adhesive spacer with

which a resin is coated in at least one of two opposing

electrode substrates; and

adhering the two opposing electrode substrates under

vacuum by dropping a liquid crystal after adhering and

fixing the adhesive spacer to the electrode substrate by

heating the spacer.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a method of
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manufacturing a liquid crystal display element which can use

in a flat, light weight, and low-consumption electric power

display device.

[0002]

[Description of the Related Art]

Recently, a liquid crystal display element has been

extensively used in various fields as a construction element

of a flat, light weight, and low-consumption electric power

display device and will be more frequently used hereafter.

[0003]

Conventionally, a method of manufacturing the liquid

crystal display element is described as follows.

[0004]

(A) As shown in Figs. 3(a) to 3(e), the method

comprising steps of manufacturing a container having a

sandwich-type cell structure by adhering and fixing two

opposing electrode substrates 10 and 11 to each other using

a seal member 12 and filling and sealing a liquid crystal

from a liquid crystal injection port 14 provided in the seal

member in advance by using means such as a capillary

phenomenon, pressure, or vacuum, etc. Further, in the same

figure, a reference numeral 13 denotes a space for uniformly

keeping a gap between the substrates and a reference numeral

16 denotes a sealing resin.

[0005]
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(B) As shown in Figs. 4(a) to 4(d), the method

comprising steps of arranging the seal member 19 in at least

one of two opposing electrode substrates 17 and 18 to each

other, dropping a predetermined amount of liquid crystal 22

in the electrode substrate 17, and adhering the two

electrode substrates 17 and 18 under vacuum.

[0006]

[Problems to be Solved by the Invention]

However, in the method (A) , because an end of the

injection port always comes in contact with the liquid

crystal, the liquid crystal is contaminated or dust is

injected into the liquid crystal, whereby a quality of

liquid crystal display panel is deteriorated. Further, in

the method, it takes time to inject liquid crystal, for

example, 60 minutes or more to inject a liquid crystal in a

large-sized liquid crystal display element. Further, in a

case where the electrode substrate is made of a flexible

material such as a film, when injecting the liquid crystal,

electrode substrates which are vertically arranged come in

contact with each other due to air pressure difference and

cause an orientation defect.

[0007]

Further, as disclosed in Japanese Unexamined Patent

Application Publication No. S62 - 89025, although the method

(B) overcomes the problem of the method (A) , if an accurate
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amount of dropped liquid crystal is a little, display stain

is generated. Further, on the other hand, if the spacer is

not fixed in the electrode substrate, the spacer is moved by

a flow of the liquid crystal at dropping of the liquid

crystal and adherence of the electrode substrates to each

other, whereby irregular gap between the electrode

substrates is formed.

[0008]

The present invention is to solve the above-mentioned

problem, and an object of the present invention is to

provide a new method of manufacturing a liquid crystal

display element in which it does not take time to fill a

liquid crystal, there is no contamination of the liquid

crystal or injection of dust into the liquid crystal, and an

accurate amount of dropped liquid crystal is not required.

[0009]

[Means for Solving the Problems]

In order to achieve the above-mentioned object, a

method of manufacturing a liquid crystal display element

according to the present invention comprises the steps of

arranging a seal member provided with a liquid crystal

ejection port in at least one of two opposing electrode

substrates; dropping a necessary amount or more of liquid

crystal in the electrode substrate; then, adhering two

electrode substrates to each other under vacuum; and
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ejecting excess liquid crystals from the liquid crystal

ejection port. Further, the adhesive spacer (coated with

thermoplastic resin or thermosetting resin in advance) is

adhered to the electrode substrate by uniformly arranging

and heating the adhesive spacer on the electrode substrate

before dropping the liquid crystal.

[0010]

[Operation]

According to the method, because it is possible to fill

and seal the liquid crystal in a short time by dropping the

liquid crystal on the electrode substrate, then quickly

combining the electrode substrates under vacuum, ejecting

excess liquid crystals, an accurate amount of dropped liquid

crystal is not required, and the spacer is prevented from

moving due to a flow of the liquid crystal at dropping of

the liquid crystal and adhering of the electrode substrates

to each other by using the adhesive spacer, it is possible

to easily obtain a liquid crystal display element having an

uniform cell gap, so that the liquid crystal display element

can be very largely used in the application field.

[0011]

[Embodiments]

Figs. 1(a) to 1(e) are conceptual diagrams illustrating

an embodiment of a manufacturing process according to the

present invention and Fig. 2 is a cross-sectional view of
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the adhesive spacer using in the embodiment. The present

embodiment uses a silica spacer as a spacer and uses an

acryl resin having an adhesion temperature of about 150D as

a coating resin.

[0012]

First, as shown in Figs. 1(a) and 1(b), electrode

substrates 1 and 2 (it is not shown in the figure although

its pattern is formed by transparent electrodes) such as

glass of which orientation treatment of liquid crystal

molecules is finished are prepared and the seal member 3 is

printed in one electrode substrate 1 by a screen printing

method. The liquid crystal ejection port 5 is provided in

the seal member 3 in advance. The adhesive spacer 4 is

uniformly arranged in the other electrode substrate 2. Next,

as shown in Fig. 1(c), one drop or several drops of liquid

crystal 6 is/are dropped in the almost center of a portion

surrounded by the seal member 3 on the one electrode

substrate 1. Then, the liquid crystal is sealed within

electrode substrates by applying the sealing agent 7 after

ejecting excess liquid crystals from the liquid crystal

ejection port 5.

[0013]

At this time, the liquid crystal 6 is dropped by an

injector for ejecting a small amount thereof with high

accuracy, a pipet, or a pump for ejecting a fixed amount
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thereof, etc. and somewhat much amount of liquid crystal

than that to be used is dropped. Here, if a dropping place

is so close to the seal member 3, the liquid crystal 6 is

flowed to the seal member before the electrode substrates 1

and 2 are adhered to each other and thus when the electrode

substrates 1 and 2 are adhered, the seal member is cut or

the liquid crystal 6 is overflowed to the outside of the

seal member. According to the present embodiment, it is

confirmed that the liquid crystal is filled and sealed in a

short time and a uniform cell gap is easily obtained. Next,

the present embodiment will be described with reference to

Fig. 2. A reference numeral 8 denotes thermoplastic resin

or thermosetting resin and a reference numeral 9 denotes a

spacer body. As shown in Figs. 2(a) and 2(b), coated resin

is melted or softened by heating and the coated resin comes

in contact with and is fixed to the electrode substrate,

whereby the spacer is prevented from moving due to a flow of

the liquid crystal.

[0014]

[Advantages]

As described above, by forming a liquid crystal

ejection port in the seal member on the electrode substrate

and allowing the spacer to have adhesiveness, it is possible

to (1) fill and seal the liquid crystal in a short time, (2)

there is no contamination of the liquid crystal or injection
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of dust into the liquid crystal, and (3) it is possible to

easily manufacture a liquid crystal display element because

an accurate amount of dropped liquid crystal is not required.

(4) By using an adhesive spacer, the spacer is prevented

from moving due to a flow of the liquid crystal at dropping

of the liquid crystal and adhering of the electrode

substrates to each other, so that it is possible to obtain a

method of manufacturing an excellent liquid crystal display

element having a uniform cell gap.

[Brief Description of the Drawings]

[Fig. 1]

Fig. 1 is a conceptual diagram illustrating a

manufacturing process explaining a method of manufacturing

of a liquid crystal display element according to an

embodiment of the present invention.

[Fig. 2]

Fig. 2 is a cross-sectional view of an adhesive spacer

coated with thermoplastic resin or thermosetting resin in

the same embodiment

.

[Fig. 3]

Fig. 3 is a conceptual diagram illustrating a

manufacturing process explaining a method (a vacuum

injection method) of manufacturing a conventional liquid

crystal display element.

[Fig. 4]
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Fig. 4 is a conceptual diagram illustrating a

manufacturing process explaining a method (a method of

dropping a liquid crystal) of manufacturing a conventional

liquid crystal display element.

[Reference Numerals]

If 2: electrode substrate

3: seal member

4: adhesive spacer

5: liquid crystal ejection port

6: liquid crystal

7: sealing agent

8: thermoplastic resin or thermosetting resin

9: spacer body
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